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ABSTRACT

INTRODUCTION

Vestibular migraine (VM) is an increasingly recognised cause of acute vertigo but has been
conspicuously absent from many acute vertigo studies because its diagnosis can only be
made in the chronic phase with five or more episodes of vertigo. Delayed diagnosis can have
repercussions for patient outcomes. Following diagnosis, reassurance, patient education, and
timely treatment could mitigate the development of more persistent dizziness in these
patients. Herein, we evaluate and compare the assessment and diagnosis of patients with
acute vertigo, between non-specialist clinicians and acute vertigo specialists, with a focus on

VM.
METHODS

Retrospective case-note review of 106 consecutive dizzy patients who were seen in an ‘acute
vertigo service’ outpatient clinic within two weeks of symptom onset. We reviewed the age
at presentation, gender, phenotype of initial presentation, examination findings and

diagnoses of referring clinicians and acute vertigo specialists.
RESULTS

Of 106 patients, thirty-one patients (29%) had a working diagnosis of VM made by the
specialists. Only 10 (9%) were suspected to have VM by non-specialist referring clinicians, of

whom just four also had a working diagnosis of VM by the specialists.
CONCLUSION

Our findings highlight the need for improved diagnostic criteria for diagnosis of acute VM to
allow non-specialists to make a working diagnosis where other central pathologies have been

excluded.



INTRODUCTION

Acute vertigo is a common presenting symptom in both primary and secondary care?, with a
wide differential diagnosis that makes this symptom diagnostically complex. Acute vertigo

assessment therefore remains a diagnostic challenge for non-specialist clinicians?.

One of the most important aims of acute vertigo assessment is to distinguish between
peripheral and central causes, the key to which lies in a focused history and clinical
examination. To address this need, the ‘HINTS-plus’” examination was introduced as a simple
method that focused on the vestibulo-ocular reflex (VOR), nystagmus, skew deviation, and
identification of unilateral or asymmetrical hearing loss able to correctly identify stroke as a
cause of acute vertigo with high sensitivity and specificity* in patients with an acute vestibular
syndrome. Later, several other diagnostic algorithms, focusing on eye movements (STANDING)
or history (TiTRATE, ATTEST) have been proposed®. While these diagnostic algorithms
concentrate on either identifying central causes of vertigo such as stroke, or diagnosing
peripheral vestibular disorders, there are currently no validated diagnostic approaches
identifying patients with more benign (and common) central cause of vertigo such as a

vestibular migraine (VM).

Vestibular migraine is defined by recurrent episodes of vestibular symptoms accompanied by
migraine features (e.g., photophobia, phonophobia, motion intolerance), with or without
headaches. In the chronic phase, VM may be difficult to differentiate from other vestibular
disorders, such as Meniere’s disease, for which dedicated audiovestibular investigations may
be required®’. VM is however an increasingly recognised cause of acute vertigo® but has been
conspicuously absent from many acute vertigo studies. Indeed, following a first ever
presentation of vertigo (without a history of multiple episodes), it is often challenging to
differentiate acute VM from other causes of acute vertigo, such as stroke, given a similar
presenting symptom complex (vertigo, vomiting, headache, and gait ataxia). MRI brain scan in
these patients is normal which makes the distinction from image-negative posterior circulation
stroke extremely challenging®. Furthermore, in some patients acute VM is associated with
positional nystagmus features that resemble benign paroxysmal positional vertigo (BPPV) this

mimicking a peripheral disorder®.



Misclassification of the signs and symptoms in acute vertigo patients presenting to the ED may
potentially result in diagnostic error. Identifying the clinical features of VM in patients without
the history of multiple episodes, could facilitate early recognition of this common and benign
condition. It would also obviate the need for additional investigations and referrals, and would

allow diagnosis to be reached faster, with potential longer-term benefits for patient outcomes.

Here, we analyse and compare the assessment and working diagnosis of patients with acute
vertigo, between non-specialist clinicians and neuro-otology specialists, with a focus on VM.

We sought to establish the frequency of possible acute VM in an acute vertigo service setting.

METHODS

This is a retrospective case-note review of patients with dizziness who were seen in an ‘acute
vertigo service’ service. This review is part of an ongoing study of acute vertigo in the
emergency department (REC 21/NW/0015). Inclusion criteria include adult (>18years) patients
with a presentation of acute vertigo, dizziness, imbalance, or a gait disorder (assessed less than
2 weeks from symptom onset) as the primary complaint, with or without a previous history of
vestibular disorders. Exclusion criteria were dizziness, vertigo, or unsteadiness as a secondary
symptom and severe cognitive impairment. The acute vertigo clinic is based at a tertiary
neurology centre (National Hospital for Neurology and Neurosurgery) in London, United
Kingdom (UK) and led by two of the authors (DK, NK). Patients are seen within two weeks of

symptom onset.

One hundred and six (106) consecutive patients meeting the inclusion criteria over a period of
12 months (December 2021 to December 2022) were included in the study. Referring clinicians
comprised acute medicine (n=10, 9%), emergency department (n=50, 47%), emergency
referrals from general practitioners (n=7, 7%) and medical specialists other than neuro-otology
(n=39, 37%). Demographic and clinical data were obtained from clinical records. We reviewed
the age at presentation, gender, phenotype of initial presentation (vertigo, dizziness,
imbalance, gait disorder), examination findings and diagnoses of referring clinicians and acute
vertigo specialists. Acute vertigo specialists were a Neurologist (DK) with expertise in neuro-
otology, and a Clinical Scientist in Neuro-audiology (NK) with expertise in audiovestibular

science, with a combined experience of over 20 years in the field.



Final clinical diagnoses, made by the acute vertigo specialists (DK and NK), were based on the
diagnostic criteria ratified by the committee of the International Classification of Vestibular
Disorders (ICVD), of the Barany Society°. For the purpose of this study, patients with less than
five episodes of vertigo or dizziness but who otherwise fulfilled criteria for definite VM were
classified as having a ‘working” diagnosis of VM. All patients underwent detailed neurological
(including gait) and neuro-otological assessments and - where relevant - HINTS-plus and Dix-
Hallpike assessments when reviewed by the specialist team. Strokes were diagnosed in

patients with convincing clinical features and corresponding DWI lesions on MRI.

RESULTS

Of the 106 patients included in the study, 49 were male and 57 were female. The mean age
at presentation was 54.8 +/-16.4 years (57 +/- 16.6 years for male and 53.5 +/- 16.4 years for
female). Of these 106 patients, thirty-one patients (29%) had a ‘working diagnosis’ of VM
made by the specialists. Only 10 (9%) were suspected to have VM by non-specialist referring
clinicians, of whom four were confirmed to have a ‘working diagnosis’” of VM by the

specialists.

Of the patients with VM diagnoses in acute vertigo clinic (n=31), 24 were female (mean age
55.3 +/- 14.4 years) and seven were male (mean age 39.8 +/-15.3 years). Dix-Hallpike and the
vestibulo-ocular reflex gain (measured using video head impulse test) were normal in 87%
(n=27) and 94% (n=29), respectively. 87% (n=27) of patients with VM diagnoses were asked
about motion sensitivity. Of these, 100% said they had experienced nausea or vomiting when
reading in the passenger seat of a car. Other symptoms included headache (55%; n=17),
photophobia (45%; n=14), nausea/vomiting (52%; n=16), and oscillopsia (29%; n=9) during

the dizziness episode.

In 106 patients with acute vertigo, one of the commonest referring diagnoses was ‘no
diagnosis/unspecified’ (45%; n=48), of which 33% (n=16) were identified as having a working
diagnosis of VM by specialists (Figure 1). 6% (2 out of 31; Figure 1) of patients subsequently

diagnosed with VM by specialists were initially diagnosed with stroke.



DISCUSSION

We probed a retrospective dataset of patients referred to an acute vertigo service in the UK to
evaluate the diagnostic accuracy of non-specialist clinicians in comparison to experienced
specialists (neuro-otology and neuro-audiology clinicians) in patients presenting with acute
vertigo. Our analysis focused specifically on a working diagnosis of vestibular migraine because
of a relative lack of studies exploring this common disorder in the acute phase. In our dataset,
two patients with vestibular migraine were originally misdiagnosed as having an acute stroke.
Conversely, of the 31 patients with a working diagnosis of VM, in only 4 patients was this

diagnosis suspected by non-specialist clinicians.

VM is thought to be the most common cause of spontaneous (non-positional) episodic vertigo,
affecting up to 1% of the population'™*2. It is often misdiagnosed due to its overlap with other
conditions that also cause vertigo, such as Meniere's disease, BPPV, and stroke®. The diagnosis
of vestibular migraine requires at least five episodes of vertigo of moderate or severe intensity,
current or previous history of migraine, and one or more migraine features with at least half
of the vestibular episodes'®.- A major diagnostic challenge in the acute setting is a patient with
the first (or first few) attacks of vestibular migraine, where a history may be supportive, but
the diagnostic criteria are not strictly met. We explicitly adopted a more liberal diagnostic
criteria to identify the proportion of patients in whom VM criteria were met, but where there
may not have been sufficient previous attacks to make a formal diagnosis. Indeed, there were
no patients presenting with VM who fulfilled the strict criteria, perhaps because such patients
may have already had a formal diagnosis, therefore not requiring emergency review, or
because the patient recognises the nature of the symptoms, and that these will settle
spontaneously. Either way, this means that VM is unlikely to be diagnosed in patients with
acute vertigo, accounting for the low suspicion rate among non-specialists. This has important
implications for acute vertigo management; it is well-established that incorrect diagnosis leads
to poorer long-term outcome for patients®®, increasing the potential for conversion into
persistent dizziness (persistent-postural perceptual dizziness)*. Moreover, patients may be
exposed to inappropriate investigations (CT head, MRI), increased length of stay, or therapies
that may exacerbate symptoms (e.g., repositioning manoeuvres where BPPV is erroneously

suspected). A working diagnosis of VM may not negate the need for acute imaging to exclude



a vascular cause (VM is after all a central vestibulopathy), but its recognition once other acute
causes have been excluded can be of reassurance, allow instigation of abortive therapies,

lifestyle changes, and discussion of availability of preventative approaches®.

Our findings highlight the high prevalence of acute vestibular migraine in an acute vertigo
clinical setting. Updated diagnostic criteria may be required for acute vestibular migraine,
where a working diagnosis could be made with less than five episodes where there are
sufficient accompanying features to support the diagnosis, particularly in the presence of

normal imaging.
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Figure 1. Sankey diagram illustrating the diagnoses made by the referring clinicians (left) for

patients that were eventually diagnosed with vestibular migraine by specialists (right).
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